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~ The MAILING DATE of this communication appears on the cover sheet with the correspondence address -- 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 



- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 



3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 1-41 is/are pending in the application. 



Application Papers 

9)[3 The specification is objected to by the Examiner. 

10) E3 The drawing(s) filed on 29 November 2001 is/are: a)^ accepted or b)Q objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) ^ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)IEI All b)Q Some * c)D None of: 

1 0 Certified copies of the priority documents have been received. 

20 Certified copies of the priority documents have been received in Application No. . 

3.Q Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Status 



1 )K Responsive to communication(s) filed on 30 April 2004 . 
2a)G3 This action is FINAL. 2b)Q This action is non-final. 



4a) Of the above claim(s) is/are withdrawn from consideration. 



5)\3 Claim(s) is/are allowed. 



6) 13 Claim(s) 1-7.9-17.19-27.29-37 and 39-41 is/are rejected. 

7) IEl Claim(s) 8,18,28 and 38 is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 



Attachment(s) 

1) ^ Notice of References Cited (PTO-892) 

2) IZ] Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) ^ Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 



4) □ Interview Summary (PTO-413) 



5) EH Notice of Informal Patent Application (PTO-152) 

6) □ Other: . 



Paper No(s)/Mail Date. 



Paper No(s)/lv1ail Date 5& 9 . 



U.S. Patent and Trademark Office 
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DETAILED ACTION 
Allowable Subject Matter 

1 . Claims 8, 18, 28 and 38 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Specification 

2. The disclosure is objected to because of the following informalities: unclear use 
of terminology. Applicant discloses in the specification "As a result, there is a possibility 
that the image is broken" (page 3, lines 19-20). It is unclear as to whether the use of 
the word "broken" is intended. 

Appropriate correction is required. 

3. The specification is objected to as failing to provide proper antecedent basis for 
the claimed subject matter. See 37 CFR 1.75(d)(1) and MPEP § 608.01 (o). Correction 
of the following is required: lack of proper antecedent basis for the claim limitation 
"optional area." 

Claim Objections 

4. Claims 4, 14, 24 and 34 are objected to because of the following informalities: 
unclear use of terminology. Claims 4, 14, 24 and 34 state "setting the Z coordinate 
value to a value indicating an infinite distance" (pages 3, lines 5-6, 5, line 4, 21, line 6, 
and 34, line 5, respectively). It is unclear as to the scope implied by the use of "an 
infinite distance." It is recommended that the applicant replace "an infinite distance" 
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with "a maximum or minimum Z coordinate value" as the later is implied as the true 
meaning of "an infinite distance" by the applicant in the remarks section. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 1-7, 9-17, 19-27, 29-37 and 39-41 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Griffin (U.S. Patent No. 5, 990, 904). 

7. In regards to claim 1 Griffin teaches that gsprites can be of arbitrary size, 
arbitrary shape (column 7, line 63) and that one object is preferably assigned to a 
gsprite, although it is possible to assign more than one object via the image 
preprocessor (column 15, lines 25-27). 

A scene, or portions of a scene, can be divided into pixel regions (32x32 pixels in 
one specific implementation), called chunks. In one implementation, the system divides 
the geometry assigned to gsprites into chunks, but an alternative implementation could 
perform chunking without gsprites (column 9, lines 22-27). The image preprocessor 
determines how the geometric primitives (e.g. polygons) should be divided among the 
chunks by transforms the polygons to 2-D space 252 and determining which chunk or 
chunks the polygons project into (column 14, lines 44-48). 
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It is noted that said optional area is considered an area which may or may not 
exist, dependent on the necessity of said area to exist in said frame (i.e. the new area 
into which geometry already assigned to a given gsprites is "chunked" into). 

Griffin teaches a pixel engine performs a depth compare operation on newly 
generated pixel data. If a generated pixel is occluded by the pixel in the pixel buffer, it is 
discarded. If the generated pixel is a fully covered pixel and is not occluded by the pixel 
in the pixel buffer it replaces (overwrites) the pixel in the pixel buffer (column 5, lines 27- 
31 ). During the display process, the image processor accesses a list of gsprites to be 
displayed for the current frame. In the process of determining the gsprite configuration, 
the image preprocessor determines the depth order of gsprites 280. The image 
preprocessor sorts objects in Z-order, i.e. in distance from the viewpoint. In addition to 
sorting objects, it sorts gsprites in depth order as well and stores this depth data in the 
gsprite data structures (column 15, lines 21-32). 

8. In regards to claim 2 Griffin teaches that the image preprocessor 1 04 selects 
potentially visible objects (242) based on the view volume. The view volume is a 3-D 
space in world coordinates that provides the boundaries for a scene. The preprocessor 
selects potentially visible objects by traversing objects and determining whether their 
boundaries intersect the view volume. Objects that intersect the view volume are 
potentially visible in the geometric or spatial sense (column 13, lines 39-47). 

The image preprocessor of the present invention can calculate the location of 
objects (predetermined objects) positioned in an extended range outside the visible 
range, and the image processor can render and store images within this extended 
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range. Using the affine transform capability of the system, viewpoint input for a 
subsequent frame can be used to reposition the gsprites from this extended range 
(column 13, lines 48-64). 

After an object or objects are assigned to gsprites, the image processor divides the 
gsprites into image regions called "chunks" 248. The image preprocessor loops on 
gsprites and divides the gsprites into chunks. In one embodiment, this process includes 
transforming bounding volumes of objects to the view space and finding rectangular 
image regions that enclose the transformed bounding volumes. These image regions 
define the dimensions of the gsprite in terms of the 2-D space to which the gsprite's 
object or objects are rendered. The gsprite is divided into chunks by dividing the 
rectangular image region into chunks and associating these chunks with the gsprite 
data structure (column 14, lines 22-34). 

9. In regards to claim 3 Griffin teaches a flow diagram illustrating one 
implementation of hidden surface removal and fragment merging in the tiler. 
Processing begins with the generation of a new instance of pixel data having color, Z, 
and coverage mask (predetermined pattern) for a pixel location. If the pixel buffer Z for 
a given pixel location is closer then the Z of a new instance of pixel data, then the new 
instance of pixel data is completely obscured and discarded (column 36, lines 26-37; 
Fig. 16). 

10. In regards to claim 4 the rationale disclosed in the rejection of claim 3 is 
incorporated herein. It is noted that discarded is considered functionally equivalent to 
deleted. 
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11. In regards to claim 5 the rationale disclosed in the rejection of claim 2 is 
incorporated herein. 

12. In regards to claim 6 the rationale disclosed in the rejection of claim 3 are 
incorporated herein. 

13. In regards to claim 7 Griffin teaches that the scan convert engine 398 scan 
converts polygons, which in this case are triangles. The pixel address along with color 
and depth, and anti-aliasing coverage information is passed to the pixel engine for 
processing (column 18, lines 42-47). The scan convert engine 398 transfers pixel data 
to the pixel engine 406. The pixel engine 406 performs pixel level calculations including 
blending, and depth buffering. The pixel engine also handles Z-comparison operations 
required for shadows (column 19, lines 14-20). The anti-aliasing engine 412 calculates 
the color and alpha component for pixels which are affected by more than one polygon, 
which occurs when polygons only partially cover the pixel area (i.e. the polygon edges 
cross the pixel) or when polygons have translucency (column 19, lines 50-54). It is 
noted that a minimum value is considered the minimum depth value and that the use of 
Z-comparison operations are considered to result in sorting biased by the depth (Z) 
value. 

14. In regards to claim 9 Griffin teaches that the tiler implements a high quality anti- 
aliasing algorithm for dealing with non-opaque pixels. The pixel buffer stores the pixel 
data for the front-most non-transparent pixel for pixel locations in a chunk. The 
fragment buffer stores pixel fragments for translucent pixels and for partially covered 
pixels closer to the viewpoint than the pixels in the pixel buffer for corresponding pixel 
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locations. More than one fragment for a pixel location can be stored using a fragment 
list structure. In a process referred to as resolving, the anti-aliasing engine processes 
the fragment lists to compute color and alpha values for pixel locations. To reduce the 
number of fragments that are generated, the pixel engine implements a method for 
merging pixel fragments which compares the fragment that is being generated with 
fragment(s) currently stored in the fragment buffer. If the new and previous fragment's 
attributes (color and depth) are similar to within a preset tolerance, the fragments are 
combined on the fly and no additional fragment is generated (column 33, lines 38-60). 

15. In regards to claim 10 it is inherent that a coverage mask will have a 
predetermined design. 

16. In regards to claim 1 1 Griffin teaches a computer system 130 (apparatus) in 
which the image processing system can be implemented. The computer system 130 
includes a processor 132, main memory 134, memory control 136, secondary storage 
138, input device(s) 140, display device 142, and image processing hardware 144 
(column 10, lines 50-55; Fig. 2). The rationale disclosed in the rejection of claim 1 is 
incorporated herein. 

17. In regards to claim 12 the rationale disclosed in the rejection of claim 2 is 
incorporated herein. 

18. In regards to claim 13 the rationale disclosed in the rejection of claim 3 is 
incorporated herein. 

19. In regards to claim 14 the rationale disclosed in the rejection of claim 4 is 
incorporated herein. 
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20. In regards to claim 15 the rationale disclosed in the rejection of claim 5 is 
incorporated herein. 

21 . In regards to claim 16 the rationale disclosed in the rejection of claim 6 is 
incorporated herein. 

22. In regards to claim 17 the rationale disclosed in the rejection of claim 7 is 
incorporated herein. 

23. In regards to claim 19 the rationale disclosed in the rejection of claim 9 is 
incorporated herein. 

24. In regards to claim 20 the rationale disclosed in the rejection of claim 10 is 
incorporated herein. 

25. In regards to claim 21 Griffin teaches the graphics support software 160 can 
include functions to support memory management, view volume culling, depth sorting, 
chunking, as well as gsprite allocation, transformation, and level of detail. The graphics 
support software can include a library of graphics functions, accessible by graphics 
applications, to perform the functions enumerated here (column 12, lines 11-16). 

The secondary storage device 138 can include a variety of storage media. For 
example, the secondary storage device can include floppy disks, hard disks, tape, CD- 
ROM, etc. and other devices that use electrical, magnetic, optical or other recording 
material (column 11, lines 28-32). 

It is inherent that computer software is stored in computer-readable memory. The 
rationale disclosed in the rejection of claim 1 is incorporated herein. 
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26. In regards to claim 22 the rationale disclosed in the rejection of claim 2 is 
incorporated herein. 

27. In regards to claim 23 the rationale disclosed in the rejection of claim 3 is 
incorporated herein. 

28. In regards to claim 24 the rationale disclosed in the rejection of claim 4 is 
incorporated herein. 

29. In regards to claim 25 the rationale disclosed in the rejection of claim 5 is 
incorporated herein. 

30. In regards to claim 26 the rationale disclosed in the rejection of claim 6 is 
incorporated herein. 

31 . In regards to claim 27 the rationale disclosed in the rejection of claim 7 is 
incorporated herein. 

32. In regards to claim 29 the rationale disclosed in the rejection of claim 9 is 
incorporated herein. 

33. In regards to claim 30 the rationale disclosed in the rejection of claim 10 is 
incorporated herein. 

34. In regards to claim 31 the rationale disclosed in the rejection of claim 21 is 
incorporated herein. 

35. In regards to claim 32 the rationale disclosed in the rejection of claim 2 is 
incorporated herein. 

36. In regards to claim 33 the rationale disclosed in the rejection of claim 3 is 
incorporated herein. 
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37. In regards to claim 34 the rationale disclosed in the rejection of claim 4 is 
incorporated herein. 

38. In regards to claim 35 the rationale disclosed in the rejection of claim 5 is 
incorporated herein. 

39. In regards to claim 36 the rationale disclosed in the rejection of claim 6 is 
incorporated herein. 

40. In regards to claim 37 the rationale disclosed in the rejection of claim 7 is 
incorporated herein. 

41 . In regards to claim 39 the rationale disclosed in the rejection of claim 9 is 
incorporated herein. 

42. In regards to claim 40 the rationale disclosed in the rejection of claim 10 is 
incorporated herein. 

43. In regards to claim 41 the rationale disclosed in the rejection of claim 21 is 
incorporated herein. 

Response to Arguments 

44. In response to applicant's remarks, in regards to OBJECTION TO 
SPECIFICATION, said objections are withdrawn in lieu of said remarks. 

45. In response to applicant's remarks, in regards to the claim objections for claims 
4, 14, 24 and 34, which are noted by applicant as REJECTION UNDER 35 U.S.C § 
112), see the respective claim objections above, in this office action, for claims 4, 14, 24 
and 34. 
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46. In response to applicant's remarks, in regards to REJECTION UNDER 35 U.S.C 
§ 1 12 for claims 7-8, 17-18, 27-28 and 37-38, said rejections are withdrawn in lieu of 
said remarks. 

47. In response to applicant's remarks, in regards to REJECTION UNDER 35 U.S.C. 
§ 102 for claims 1, 11, 21, 31 and 41, that the references fail to show certain features of 
applicant's invention, it is noted that the features upon which applicant relies (i.e., 
wherein overwrite rendering provides a means for example by which an image of an 
object A can be overwritten and rendered on an image of an object B even if the object 
A is further from the virtual viewpoint of a viewer than the object B) are not recited in the 
rejected claim(s). Although the claims are interpreted in light of the specification, 
limitations from the specification are not read into the claims. See In re Van Geuns, 988 
F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). Thus, the rejection is maintained. 

Conclusion 

48. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Peter-Anthony Pappas whose telephone number is 703- 
305-8984. The examiner can normally be reached on M-F 10:00am-7:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Zimmerman can be reached on 703-305-9798. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Peter-Anthony Pappas 

Examiner 

Art Unit 2671 



PAP 




MARK ZIMMERMAN 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2600 



